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If species are limited by climate, they will “want” to move… 

Sugar maple 

National Adaptation Forum - April 4, 2013 



Lawler et al. 2009 

… and that will cause major biological turnover 
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What if species don’t move? 
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Adaptation for nature 

Any strategy to reduce the negative effects of 
climate change for species, biodiversity, 
ecosystems, & their services 

• Traditional conservation biology 
• Strategic resistance 
• Corridors 
• Ex situ conservation 
• Managed relocation 
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definitions 
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intervention technique aimed at reducing negative effects of climate change on 
biological units, involving the intentional movement of these units from areas of 
current occupancy to locations where the probability of future persistence if 
predicted to be higher. 
 
- Richardson et al. 2009 PNAS 106: 9721 
- Schwartz et al. 2012 BioScience 62: 732 

Managed relocation 
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Boston Globe 2008 
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What if species don’t move? 
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Deliberating MR 

National Adaptation Forum - April 4, 2013 

Richardson et al. 2009 PNAS 



Deliberating MR 
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Historical precedent for 
managed relocation 
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Stone 2010, Science 



Major unanswered questions about MR: 

• Risk to target species – is it a technically viable 
conservation strategy? How likely is successful 
establishment? 

• Risk to recipient 
ecosystem – how 
likely are collateral 
impacts if the 
species becomes 
“too successful”? 

Kudzu in Atlanta, GA 
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How can we inform MR from past 
species translocations? 

• Draw inferences from: 
– Native reintroductions 
– Non-native introductions 
– Range-limit experiments 

Translocation is the intentional movement of living 
organisms from one area to another (Seddon 2010). 
Includes both reintroductions into previously-
occupied regions as well as introductions into exotic 
regions. 

DEFINITION 
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Credit: J. Michael Lockhart/USFWS 



Reintroductions & introductions 
Species- and release-specific correlates of success: 

Griffith et al. 1989; Dodd & Siegel 1991; 
Wolf et al. 1996; Wolf et al. 1998; Fischer 
& Lindenmayer 2000; Germano & Bishop 
2008; Jule et al. 2008; Godefroid et al. 
2011; Dalrymple et al. 2012  
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Native reintroductions Non-native introductions 
Wild propagules Non-migratory species 
Herbivores Herbivores 
Early breeders Sexual monomorphism, short 

juvenile periods, short lifespans, 
small body size, vegetative 
reproduction 

Multiple source 
populations 

Release into core of range Climate match 
Release into protected site Release onto island 
Propagule pressure Propagule pressure 

Veltman et al. 1996; Duncan et al. 2001; 
Forsyth & Duncan 2001; Kolar & Lodge 
2001; Forsyth et al. 2004; Jeschke & Strayer 
2006; Hayes & Barry 2008; Blackburn et al. 
2009; Ferreira et al. 2012; Rago et al. 2012; 
van Wilgen & Richardson 2012 

Credit: Melissa Carr 
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Range-limit experiments 
• Species 

capable of 
surviving  
beyond 
existing range 
limit 

• Dispersal 
ability limits 
ranges in 
certain cases 

e.g. Van der Veken et al. 2007; 
Samis & Eckert 2009; Willis et al. 
2009; Marsico & Hellman 2009; 
Van der Veken et al. 2012 

Potential (gray), native (black circle), and naturalized (open circle) ranges 
of four tree species in Europe (Svenning & Skov 2004) 



What about predicting risk to 
recipient habitat? 

• MR candidates unlikely to have life-history traits 
of good invaders 

• Most invasives are 
intercontinental in 
origin 
– But: intracontinental 

species that do 
invade cause equally 
severe impacts  

Mueller & Hellmann 2008 
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MR-like 



Past species translocations suggest: 

• Risk to target species: Steps can be taken 
to improve likelihood of success – but 
success is hard to predict 

 

• Risk to recipient ecosystem: Most MR 
candidates probably won’t invade – but 
those that do can still cause harm 
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Going forward 

• Balance between establishing a self-sustaining 
population and minimizing negative effects 

• Dealing with uncertainty: importance of 
contingency plans 

• Broad management spectrum: when does MR 
seem appropriate? Not appropriate? 
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